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VY4eOHblil Kypc «AnreOpa ¥ Hayaja MaTEMaTHMYECKOTO aHAIN3a» SBISETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe cpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy mJis
U3YUCHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (hopMupyer
JIOTUYECKOE M aO0CTPAaKTHOE MBIIUICHUE 00Yy4aromuXcsl Ha YPOBHE, HEOOXOAUMOM
Ui OCBOEHUSI MHGOPMATHKH, OOIECTBO3HAHMSI, NUCTOPHH, CIOBECHOCTH U JAPYTUX
TUCUMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaroliuecss OBIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Haykd, KoTopas (OopMyJIUpyeT CBOH
JTOCTH)KCHHSI B MaTeMaTu4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTEMaTHYEeCKOrO aHaiM3a 3aKJIaJbIBAaeT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJEHIIMNA Pa3BUTH SKOHOMUKH U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BaTh MX IJIsl JajbHEWIIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBnajeHHe aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKLMSMHU anreOpbl M MaTeMaTU4YecKoro aHajlu3a pa3BUBAET
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKJIEHUSI C MTOMOIIBI0 HHAYKIIMU M PACcCYXIaTh JECTYKTHBHO, MCTOIb30BATh
00001IeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U aHAJOTHIO, (OPMHUpPYET
KpPEaTUBHOE M KPUTUUECKOE MBIIIIICHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hauajga MareMaTHYeCKOro
aHaim3a» 00ydJaroluecsl MOJY4aloT HOBBIM OMNBIT pEIleHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSATEIIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeN pealbHbIX CHUTYaIlUi,
UHTEpIpPETAllMy  TOJIYYCHHBIX  pEIIeHUH, 3HAKOMSTCI C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe M HCKYCCTBE, C
BBIJIAIOLIUMUCS MAaTEMAaTUYECKUMHU OTKPHITUSAMH U UX aBTOPaMHU.

VY4ebHblli Kypc 001a/aeT 3HAYUTENbHBIM BOCHUTATENbHBIM MMOTEHIUATIOM,
KOTOpBI peaju3yercss Kak uepe3 Yy4eOHBIM Marepuaj, CrIocOOCTBYIOMIMMA
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
NESTENbHOCTH, TpeOyrome MpOJODKUTENFHON — KOHIICHTpAllMM — BHUMAaHUS,
CaMOCTOATENPHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TIOJYYEHHBIH
pe3yJbTart.

B ocHoBe Meronuku oOyueHus anreOpe M HadajaM MaTeMaTH4ecKOro
aHaM3a JeKUT ACSITETbHOCTHBIM MPUHITUI 00Y4EHUS.

B crpykrype yueOHOoro kypca «AnreOpa u Haudajga MaTeMaTHYE€CKOIO
aHaIM3a» BbIIEIEHBI CIEAYIOUIUE COACpKATEIbHO-METOANYECKHE TUHUU: «Yucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanm3a», «MHOoXkecTBa M JOrMKa». Bce OCHOBHbIE
COZIEPXKATEIbHO-METOIMUECKAE JIMHUM W3YYaloTCsid Ha TMPOTSHKCHUU MABYX JIeT



oOydeHHs] Ha YpPOBHE CpEJIHEro OOIIero oOpa30BaHMs, €CTECTBEHHO OMOJHSS
Apyr Apyra U MOCTENEHHO HAaChIAsCh HOBBIMU T€MaMHU U paszzienamu. J{aHHBIHI
y4eOHBI KypC SBISIETCS WHTETPATHUBHBIM, TIIOCKOJIBKY OOBEOMHSIET B cebe
COJIEpKaHNEe HECKOJbKUX MaTeMaTHUYeCKUX JUCUUIUIMH, TakuX Kak aiureopa,
TPUTOHOMETPHS, MaTEeMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBJaAeBalOT Bcé Oosee
IMIMPOKUM MaT€MaTUYECKUM aIlapaTroM, Y HUX IMOCIIEA0BaTENbHO (HOpMUpPYETCS U
COBEpIIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJEelb pealbHOU
CUTYaIliH, MPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU W3YUYEHUHU yueOHOro Kypca, IJis
pELICHUs] CAMOCTOSITENILHO C(HOPMYITUPOBAHHON MaTEMaTUYECKON 3aJlauu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprkarenbHo-MeToAuUecKass JUHUS «YUucia U BBIYUCIECHUSD) 3aBEpPIIACT
(dbopMUpOBaHUE HABBIKOB HCIOIb30BAHUS JAEUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HAYaTo Ha ypOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHusi 0co0O€ BHUMaHuUE  yAedsieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B ceOS HCMHOJIb30BAaHHE PA3IUYHBIX
dopM 3amucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBIE BBIpAXKEHMs, pabOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAaKOMbIe OOYyJaroImIMMCSI MHOXKECTBA HATypalbHBIX, IIEIIBIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX 4Huceld. B  KaxaoM H3 53THUX MHOXECTB paccMaTpHUBaIOTCA
CBOWCTBEHHbIE €My creuu(puyecKkue 3aJayd U OIlepaluu: JeJeHHE HaleJo,
ONEpUpPOBAHHE OCTATKAMHM HA MHOXECTBE IEJIbIX YHCET, OCOOble CBOWCTBA
paIMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHUIECKHUE ONEpallid, a TaKxKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTelbHOMY PAaCHIMPEHUIO Kpyra HMCHOJIb3YEMbIX YHUCEN H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
dopMupyeTcsl peACTaBIeHUE O €IMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyd B
MOCTPOCHUU MOJIENIEH pealbHOTO MHpa, IIMPOKO HCIOJIL3YIOTCS 0000IIeHHe U
KOHKPETHU3aIIHsL.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
o0y4yeHHs Ha YypOBHE CpeIHero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pa3nene llporpamMMbl HpeayCMOTPEHO peUIeHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yipTaTe OOy4aroulMecs OBJIAJACBAlOT PA3IMYHBIMU METOJAMH  PELICHUS
pallMOHABHBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JOrapuOMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a TakxkKe 3ajad,
cojepkalux mnapamerpbl. llodydyeHHblE yMEHHS IIMPOKO HCIONb3YIOTCS MpU
UCCIIeIOBaHNN (YHKIIMI C TIOMOINBIO MPOM3BOAHOM, MPH PEIICHUN MPHUKIATHBIX
3a/a4 M 3a/7a4 Ha HAXOXJICHHE HauOOJBIINX U HAMMEHBINUX 3HAYCHUN (PYHKITUH.



JlanHasi cozepykarenbHas JIMHUS BKIIOYaeT B ce0sl Takxke GOpMHUpPOBAHUE YMEHUM
BBIMIOJHATE  pacu€Trel 1o  (GopmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKKE BBIPAKEHUU,
COJIEpIKaIlIMX CTENeHH U Jjorapudmbel. braromaps u3ydeHHIO anredpandecKkoro
Marepuaiga MOPOUCXOAUT  JaJbHEHIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuid, paboThl C  CHUMBOJBHBIMU  (OpMaMH,  TPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJI€ PaBEHCTB M HEpPaBEHCTB. AureOpa
npeniaraet d((EeKTUBHbIE WHCTPYMEHTHI IS PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYUYHBIX 3a/a4, HArJsTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

CopepxatenpbHo-MeToAMYecKass JmHUAS «DyHKIMM W Tpadukm» TECHO
NeperyieTaeTcss ¢ APYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHon,
MOKa3aTeNbHOM, JIorapuMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMUCTB
1 TpadrKOB, MUCIOJIb30BaHUE (PDYHKIMM I pEHIeHUs 3ahad W3 APYruX y4eOHBIX
MPEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercss GOPMUPOBAHUIO YMEHHUS BhIpaXKaTh (GOpMYJIaMHU 3aBUCUMOCTU MEXKY
pa3IMYHBIMU BEJMYMHAMU, HCCIIEOBATh TMOJyYEHHBbIE (YHKIIUU, CTPOUTHh WX
rpadguku. MaTtepuas 3Toi coliepKaTeIbHON JIMHUU HalleJIeH Ha Pa3BUTHE YMEHHI
U HaBBIKOB, MO3BOJIONIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEJIMYMHAMHU B
pa3nuuHON (opMe: aHATMTHUECKOW, Tpaduyeckoir u cioBecHoi. Ero msyuenue
CIIOCOOCTBYET PA3BUTHIO  AJTOPUTMHUYECKOTO  MBIIIJIEHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIMHU, UCITOJIb30BAHUIO aHAJIOTHH.

ConepxxarenbHas nuHUsl «Hadana maTreMarMdeckoro aHain3a» IO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYTr KaKk MaTeMaTU4YEeCKHUX, TaK W NPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpaduKy  CIOXKHBIX (YHKUIMMA, OMpenensiTh HUX HauOOoJbIIMEe W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCKOpeHus TmpoueccoB. [laHHas copepkaTenabHas JHWHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTU TIOCTPOCHMSI MaTEeMaTUYEeCKUX MOJIEIEH pealibHbIX CUTYallUH,
MO3BOJIACT HAXOAWTh HAWIydlllee pEIIeHuEe B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAIbHO-?KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4E€CKOTO
aHajau3a CHOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOT0 U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHI pPAaCliO3HABATh MPOSBIICHUS
3aKOHOB MAaTeMaTUKU B HayKe, TEXHHKE U HUCKyccTBe. OOydaromiuecs y3HaIOT O
BBIJIAIONIUXCS PE3yJbTaTax, IMOJYYEHHBIX B XOJ€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJee YHHBEPCAIBHBIN S3bIK, OOBEAUHSIOMINA BCE pPa3/Ieiibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTEMaTHUKH M HCIIOJNB30BaTh €T0 JJIS BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'0 MOJCIMPOBAHUS, KOTOPHIC IMPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMUS HSTUX MOJENEH C TMOMOINIbIO ammapara aireOpsl u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHUs BIUIETEHBI B KK/IBIN U3 Pa37IesiOB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETH3UPOBAaTH  IMPOOJIEMY.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHHu3yeTcs B IPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hauvaga MaTeMaTHYECKOro
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble TNepuoanueckue Apoou. I[lpumenenue apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YUCHIA U ero cBoWcTBa. [IpuOmmkEéHHbIE BHIYUCIICHUS, TTPaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COIEPIKAIIUX CTEICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METOJIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. Ornpenenurens MaTpuipl 2X2, €ro TEOMETPHUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOILBIO MaTPUILL U OIPEIETUTEIIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuus, crnocodbl 3amanus ¢(yHKIUH. B3anmHO oOpaTHBle (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U II€JIbIM MoKa3ateneM. E€ coiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKITUN TS pEIICHUS] YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locneqoBaTenbHOCTH, CIMOCOOBI 3aJaHUs IOCienoBaTeIbHOCTE. MeTox
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBaroIIeil reoMeTpuyecKoil
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. ToukM paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3MUecKuil CMBICT TPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMmeHeHuE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yucia v BIYUCICHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. Anredpanueckass U TpUTrOHOMeETpUYecKas (OpMbI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YMCeN JIJIsl pelieHus (PU3NYECKUX U T€OMETPUUECKHUX 3a1au.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHAIILHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX YPaBHEHU.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 3a/1a4 C IapaMeTPaMU.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH U
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (POPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeHnenue wHTErpaia s HaXOXKIEHUsS IUIOWAACH IUIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00YJaIONIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaT€MaTHYECKOW IIKOJIBI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aj/lay, PELICHUM, pacCyKIEHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAaHHE, COAJAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAy, OCO3HAHME LEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MIOCJICICTBUM JIJISI OKPYXKAIOLIEH CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIA Pa3BUTUS LMBHIIM3ALHH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE Y4eOHbIe AeHCTBHSA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

ITPOBOJIUTH CAMOCTOSITENIFHO JOKA3aTeIbCTBA MAaTEMATHUECKNUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIlCHMs, BbIOMpaTh  HauboJiee MOAXOJAIIUM C  y4d€ToM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (hOPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
IPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HMH(OPMAIUIO PA3JIUYHBIX BHUIOB H
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eliCTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOTYyYECHHBIA PE3yIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
Jyajora, oOHapy)KUBaTh Pa3IMYMe W CXOACTBO IO3MIIUMN, B KOPPEKTHOU dopme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpCaJIbHbIC YUeOHbIE [1eiiCTBUA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYThH IPU PEIICHUU 3aJ1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JTOCTIKEHUS WJIM HEOCTIDKCHHS PE3yJIbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESITebHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOM paboThI, pacmnpenemnsiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» H HWHBIE), BBIIOJHIATH CBOK 4YacTh pabOThI U
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenuss B 10 kJjacce OOyJarOmIMiicss TOTYYUT CIICIYIONTUE
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoauyueckas JpoOb, MPOILEHTHI, HUPPANUOHATHHOE YHUCIO0, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY pEe3yJIbTaTa BbIYUCICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HaTypaibHON
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMYHbIE METOJbl PELIEHUS PAlUOHAIBHBIX M JPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYHUCIEHUS €ro 3HAaYeHus,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: HpPpallMOHAIbHbIE, MOKa3aTeNbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAKEHUM;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEPAaBEHCTBAa 110 YCJIOBHUIO 3aJauM, MCCIEI0BaTh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE MpeoOpazoBanus rpadukoB G yHKIIHI;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUpOBATh MOHATHUAMM: IOKa3zaTelbHas U Jorapudmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh Trpadukd (YHKIUNA IS WCCICNOBAHUS TPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEYHO yObIBaIOIas reOMeTpuyIecKasl Mporpeccus, JMHEHHBIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOIHO ONEPUPOBATH MOHATUSIMU: TTOCIIE0BATEILHOCTD, CIIOCOOBI 3a/IaHUSI
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka QyHKIIMH, aCUMIITOTHI rpadrka GyHKINH,

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITH MMPOU3BOJHBIE CYMMBI, MTPOU3BEIEHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEPUPOBATH  MOHATHSAMHU: MHOXECTBO,  OINEpaluu  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpelesieHue, TeopemMa, ypaBHEHHE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHAIU3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHbIX 4ucen AJi pelieHus 3a/1ad, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHUCIIa B aireOpandyeckod U
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapupMUUYECKUe HEPaBEHCTBA, HAXOAWUTh MX PEHICHHUS C  IOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUYECKUX YpaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEIMPOBaTh peajibHble CHUTYallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapuKU KOMIO3MLIMH (YHKIMI C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUU JUII MOJEIMPOBAHMS W MCCIEIOBAaHUS pealIbHbIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIIY4dIIEero pELICHUs B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HAXOJUTh IEPBOOOPA3HBIE SJIEMEHTAPHBIX (YHKIUNA M BBIYHUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHInaTBLHBIX YPaBHEHUIH;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) @ynkuuu U rpapuku. CreneHHast yHKUIUS ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 MHOXke€ecTBO, OIepaluy HaJ MHOKECTBAMHU 1
U UX CBOMCTBaA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijisi perieHus 3a1a4d
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OECKOHEYHBIE MEPUOTNIECKIE TPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAAHbIX 3a1a4
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JIEHMCTBUTEIHHBIMH YU CIaMH
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
CBOICTBa




11

[TpuOau>xE€HHBIE BEIYMCIIEHUS, TPaBUIIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/BI PEUICHUS LIEITBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHHI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUM

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JIMHENHBIX YPABHEHUIN




22

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

Kontponbshas pabota: "PanmonanbHbie
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUI"

25

OyHK1WMS, CI0cO0BI 3a1aHus QYHKIINH.
B3anmHuo oOpatHbie ¢pyHkuMu. Kommosunus
GbyHKIUH

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB QyHKIUN

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HaK MOCTOSTHCTBA

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuoanueckue ¢pynkuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIIee 3HaUeHU e
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTPOEHHUE TPaPUKOB ATUX (QYHKIIHH

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom




Hrrotona

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 HeroToHa
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 eJILIM IToKa3aTeiieM. E€ cBoiicTBa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynknus. E€ crolicTBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJlbHOM
CTEIEHU U €0 CBOMCTBA

38 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAILNX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs UNCITOBBIX BbIPAKEHUH,
COZIEpKAIIMX CTENIEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BBIPAKECHUH,
CoJepKaIllMX CTENEHU U KOPHU
Wppanunonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIITOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALlMOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 HppanoHabHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0i CTENeHn

49 Kak QyHKIMHU OOpaTHOM CTETEHHU C
HaTypaJIbHbIM I10Ka3aTeleM
CBoiicTBa 1 rpauk KOpHS N-0i CTENEHH

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJbHBIM [TOKa3aTeneM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpHS n-0il cTenenu. MppanuonaibHbie
ypaBHeHMS"

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
€€ CBOMCTBa

54 CreneHsb ¢ palliOHAJILHBIM I1OKa3aTeJIEM U
e€ cBOliCTBA

55 [ToxazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUH 115
pellieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[TokazarenbHble ypaBHEHHsI. OCHOBHBIE

59 METO/Ibl PEIIeHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIIEHHS MTOKa3aTeNbHBIX 1
YPaBHEHUI

61 KonTponpHas padora: "IlokazaTenbHas 1
¢byukuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 JlecsiTuaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuuHbIe ¥ HATYypaJbHBIE JOrapu PMbI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1

peLIeHNs] ypaBHEHUI




Hcnonbs3zoBanue rpapuka GyHKIUU A5

& pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI peIICHUs JIorapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH

79 Kontponbshas padota: "Jlorapupmudeckas
¢byukuus. Jlorapupmuueckrne ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

83 ApKCcHHYC, apDKKOCHHYC M apKTAHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIpesieTIeHNE TPUTOHOMETPUUECKUX

(GYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIPpAKEHU N

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKEHUI

94 Peuienne TpUroHOMETPUUECKUX YpaBHEHUN 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpUroHOMeTPUYECKUX YPABHEHUI 1

99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
Kontponbshas padora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nocienoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocyienoBaTeabHOCTH. VicToprs aHanmm3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 BeckoneuHo yObIBaroIIas reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIOHEHITUAIIBHBIN POCT.
Yucino e. DopMyiia CI0XKHBIX OIPOIIEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 NPHUKJIAHOTO XapaKkTepa

111 KonTtponbsHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE PYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEpBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEpaBEHCTB

118 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHue CBOWMCTB HEMPEePhIBHBIX
GbyHKIUH 1715 peleHus 3aaad

121 [lepBas u BTOpas npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMeTPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBogHBIE dTIEMEHTAPHBIX (PYHKITHI

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUH

128 [IponsBoaHast CyMMBI, IPOU3BENEHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHIA

129 ITpousBogHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O M KOMITO3UIIUH (DYHKITHIA

130 [TpousBogHAast CyMMBI, TPOM3BEIECHUS,
YaCTHOT'O M KOMITO3ULIMH (DYHKITHI

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHnA"
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1
135 Htorosas koHTpoJbHas paboTa 1
136 HOBTOE)eHHe, 0000I11IeHEe, CHUCTEMATH3AIIH 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIMN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBLIEr0 3HAYECHUS HEIPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHue NPOU3BOAHOM JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJlaHHoro (hopmyIioi wim
rpadguxom

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpeaenéHHOro HHTErpajia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 KontponbeHas pabora: "llepBooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 TpuroHomerpudeckue GyHKIUH, HX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpudeckre HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTEeNbHBIX HEPABCHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPaBEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTEeIbHBIX HEPABCHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNIbHbIX U JIOrapu(pMUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuueckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LENBIX YUCET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKHU TTO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pElIeHHS 3a1a4 B IIEJIBIX YHCIIaxX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 Pa3IMYHBIX 00JIaCTEH HAYKH M PeaibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHne cucTeM K peieHuIo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
JKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 paloHaNbHBIX, UPPALIHOHATBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS € IapaMeTpamMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTesnbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUcTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "Y paBHeHUs"

123

[ToBTOpEHue, 0600IICHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpeHue, 0600IICHKE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHCTEeMaTH3aIus 3HAaHUH

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPoBepPsieMOro .
o0pa3oBaTeIbHON MPOrpaMMbl CpeaHero 001ero 00pazoBaHus
pe3yJjbTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh MOHATUSAMU: PALHUOHAIBHOE U JEUCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 Bomonuate  apudMernueckue  OomepalMd € pallOHAJbHBIMH |
' JNEHUCTBUTEIbHBIMU YU CIIAMU
13 BrimonHsTh mpuOarmkEHHBIC BBIYUCICHUS], HCIIOJIB3YS TPaBUIIa OKPYTJICHUS,
' JIeNaTh NPUKHUJIKY U OIIEHKY Pe3yJIbTaTa BHIYUCICHUM
OnepupoBaTh MOHATUSAMU: CTENEHb C LEJNbIM IOKAa3aTelleM, CTaHAapTHas
14 dopma 3amucH JEMCTBUTENHHOTO YHWCa, KOPEHb HATYPAJIbHOW CTENEHU;
' UCIONB30BaTh MOAXOAAILYI0 (OpMy 3amucH JEHCTBUTENBHBIX YUCEN IS
pelIeHMs MPAKTUYECKUX 334 U MPEACTaBICHUS TaHHBIX
OmnepupoBath MOHSATUSIMH: CHHYC, KOCHHYC U TAaHT€HC TIPOU3BOJILHOTO YIJIa;
15 WCMOJIb30BaTh  3alliCh  MPOU3BOJBHOIO  yrja  d4epe3  oOpaTHbIC
TPUTOHOMETpHUUYECKHE (YHKIIUN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panuoHaIbHOE, UPppaLOHAJIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BrimonssaTs mpeoOpa3zoBaHust TPUTOHOMETPUUECKUX BBIPAXKEHUH U peIiaTh
' TPUTOHOMETPUUECKHIE YPABHEHHS
BremonHaTe mpeoOpa3oBaHus LETbIX, PAMOHAIBHBIX U HPPaLldOHATBHBIX
2.3 BBIDAKEHUNW © peIaTh OCHOBHBIE THIBI IEJBIX, PAIHOHAIBHBIX |
MppallMOHATBHBIX YPABHEHUI U HEPABCHCTB
54 [IpumeHsAT, ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS MaTEeMaTHYECKUX
' 3aJ1ay ¥ 3aJ1a4 M3 Pa3IMuHbIX 00JIacTell HAyKH U PeaIbHOW KU3HH
MonenmupoBaTh peasibHbIe CUTyallMd Ha S3bIKE areOpbl, COCTABIITh
2.5 BBIPAXEHHUS, YPABHEHHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJlaud, MCCIEAOBAThH
MTOCTPOEHHBIE MOJIEIM C HCIOJIb30BaHUEM ammnapara ajre0psl
3 OyHKIUY U TpaduKu
31 OmnepupoBath MOHATUSAMH: (YHKITUS, CIOCOOBI 3aaHusl (PYHKIIMH, 00J1acTh

OmpenereHuss M MHOXKECTBO 3HaueHuH QyHkuuu, rpaduk QyHKINH,




B3alMHO 00paTHble PyHKIUU

OnepupoBaTh TMOHATHSAMHU: UYETHOCTb M HEYETHOCTh (DYHKIMH, HYIH

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GYHKIMI 1715 pEIICHUS] YPaBHCHHM
3.4 CtpouTh 1 yuTaTh rpadUKH JUHEHHON QYHKUINHU, KBAIPAaTUYHON (PYHKINH,
CTEMEHHOM (PYHKIIMHU C IIeJIbIM MTOKa3aTeseM
Hcnons3oBath rpadmkd (QYHKUUH I8 HMCCIENOBaHHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH NpU pPEUICHUM 3ajady U3 JAPYTruX Yy4eOHBIX IpPEIMETOB U
peasbHOM KU3HU, BBIpaXXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY BeTHUYNHAMU
4 Hayana matemaTtnyeckoro aHaamnsa
41 OnepupoBarh MOHATUSIMU: I1OCJIEIOBATEIbHOCTh, apu(pMeTHdecKas Hu
' reoMeTpudecKas Iporpeccuu
4 OnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBbIBalomiasi TIeoMeTpuyeckas
' Iporpeccusi, cymma 0€CKOHEUHO yOBIBarOIIEl T€OMETPUYECKOM MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMHU
44 Hcnonp30BaTe  CBOWMCTBA IOCJIEIOBATEIBHOCTEH MW HPOTrPECCH I
' pelIeHMs peajibHbIX 3a/1au MPUKJIAJHOr0 Xapakrepa
5 MHoecTBa H JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEpALlUU HaJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT [JJjsl  OHUCAHMS
5.2 peasbHBIX MPOILIECCOB U SBJICHUM, IPU PEIICHUH 3aa4 U3 IPYrUX y4eOHbBIX
MIPEIMETOB
53 OnepupoBaTh  NOHATUAMU:  ONpPENEICHHUE,  TEOpema,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIACC
Kon v
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAThl 0CBOCHNSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/bHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabrara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh NOHATUSMU: HATypaJIbHOE, LIE€JI0€ YHUCIO; HCIOJIb30BATh
11 MPU3HAKK JICIMMOCTH II€JbIX YMCEN, pa3JoKEeHHE Yuciia Ha IPOCThie
MHOXXHUTEJH ISl pelIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM
13 OmnepupoBarh MOHATHUSMU: JIOTAPU(PM YHUCHTA, ECATHYHBIE U HATYypalbHbIC
' sorapu Ml
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpumenaTs cBOMcTBa cTemeHW Uil [peoOpa3oBaHUSl  BBIPAXKEHHUH,




OIICPUPOBATL IMMOHATUAMU: IIOKA3ATCIBHOC YpPAaBHCHUEC W HCPABCHCTBO,
peiIaTb OCHOBHBIC THUIIBI I1OKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BomonHsate npeoOpa3oBaHUs BBIPAXKEHUM, COAEpXKAILUX JIOrapU(PMBbL;

2.2 OlepUpoBaTh MOHATUSIMHU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIBI JIOrapu (PMUYECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEHHBIX YPAaBHEHHH U €€ PEIEHHUE;
24 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUHN ISl pEeIlIeHUs MPaKTUYECKUX
3a1a4
25 Haxonute pemeHus mpocTeimmx CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' ypaBHCHUIT 1 HEPABEHCTB
MopenupoBate peajbHble CHUTyallud Ha s3bIKEe alreOpbl, COCTaBJIAThH
2.6 BBIPAXKCHUS, YPaBHEHMs, HEPAaBEHCTBA M CUCTEMBI II0 YCIIOBHIO 3aJadH,
HCCIIeI0BATh TOCTPOCHHBIE MOJIENHU C UCIIO0JIb30BaHUEM ariapara ajreopol
3 OyHKIUY U TpaduKu
OnepupoBaTh MOHATHSAMHU: Iepuoguueckas (QYHKLUUSA, MPOMEXYTKU
31 MOHOTOHHOCTU (DYHKIMH, TOYKHM 3KCTpeMyMma (YHKIMH, HauOosblliee U
' HauMEHbIlIee 3HA4YeHUs (YHKLUHMU Ha NMPOMEXKYTKE; UCIONb30BaTh MX IJIs
uccienoBanus GyHKINUH, 33IaHHOHN Tpaurom
OnepupoBath MOHATUAMU: IpaUKU MMOKA3aTEIbHON, JIorapu(MUUIECKOH U
3.2 TPUTOHOMETPUYECKUX (PYHKUIUN; U300pakaTh WX Ha KOOPIAMHATHOM
IJIOCKOCTH U MCIOIb30BaTh ISl PELICHUs] YPAaBHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN MJIOCKOCTU T'padUKU JTUHEWHBIX ypaBHEHUM
' Y UCTIOJIb30BaTh UX JJIsl pEUICHHs CUCTEMbI JTMHEWHBIX ypaBHEHUN
34 Hcnone3oBath rpadukd (QYHKIMH [ HMCCIENOBAaHHUS MPOIECCOB U
' 3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX JUCLUIIINH
4 Hayaya MmaTeMaTn4ecKoro aHaamusa
OnepupoBath NOHATUAMU: HENIpepbIBHAs (QYHKLUS, IPOU3BOIHAA (PYHKLINN;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUNA U (U3NYECKUI CMBICI MPOU3BOAHON IS
pelieHus 3a1a4
4 HaxomuTe  mpoM3BOIHBIE  3JEMEHTApHBIX  (DYHKUMHA,  BBIYUCIATH
' IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHIT
Hcnonp3oBaTh  NPOM3BOAHYIO  JJIA  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATh PE3YJbTaThbl HCCIEIOBAaHUS K
MIOCTPOEHUIO IparKoB
44 Hcnonp3oBaTh NPOM3BOAHYIO [UIsl HAXOXAECHHUS HAWIIYYIIEro PEIICHUS B
' IIPUKJIAHBIX, B TOM YU CIIE COLIMAIbHO-DKOHOMUY ECKUX, 3a/1auax
45 OnepupoBaTh TOHATUSMU: TIepBOOOpa3Hasi W HMHTErpaj; IOHUMATh
' reOMEeTPUIECKUi 1 (PU3HUECKHl CMBICT MHTETpaia
46 Haxonuth mepBooOpa3Hble 371eMEeHTapHbIX (QYHKIUH, BBIYUCIATE HHTErpal

o ¢popmyne Hetotona — JleiiOnuna




4.7

Pematp npuknagHeie 3a1auu, B TOM YKCIE COIUATBHO-IKOHOMHUYECKOTO U
¢bu3nYecKoro xapakTepa, CpeCTBAMA MAaTEMATHUYECKOTr0 aHAIN3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBCpﬂEMin;I JIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BEIYUCICHUS
Panmonansupie  yucna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, IPOIEHTHI,
11 OecKOHEeUHbIE NIepUoAnYecKUe Ipodu. ApupMeTndecKre Onepaluu ¢ paluoHaIbHbIMU
' qlCcIaMU, Ipeo0pa3oBaHus YUCIOBBIX BblpakeHU. [IpuMenenne qpodeil 1 mporeHToB
JUIS pellieHus IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciiell 3HaHUHN U peabHOMN KU3HU
JeiicTBuTenbHbIe Yncha. PanonanbHble U UppaloHaIbHbIe Yncia. AprudMeTHIecKue
1.2 omnepanuy ¢ JOeHCTBUTENbHBIMH uuciamu. [IpuOnumkEHHbIE BBIUMCICHMS, MpaBHIIa
OKpPYIJIEHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYM CICHUM
Creniens ¢ nensiM nokazarenem. Ctannaptaas ¢opma 3aucH IeHCTBUTEIBHOTO YK CTIa.
13 Hcnonb3oBanue noaxonsmieil GopMbl 3alMUCH JEHCTBUTEIBHBIX YHUCET JJIS PELICHUS
MPaKTUYECKUX 3a/1a4 U MPEACTAaBIECHUS TaHHbIX
14 ApupMeTHueckrii KOpeHb HATypaJbHOH cTerneHu. JlelcTBus ¢ apuPMeTHYeCKUMU
' KOPHSIMU HaTypaJbHOM CTENEHU
15 CHHyC, KOCHMHYC M TaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BaHUS
59 [Tpeo6pa3oBaHre TPUTOHOMETPUUIECKUX BhIpaskeHU. OCHOBHBIE TPUTOHOMETPHUECKUE
' (GopMyIBI
93 YpaBHeHHE, KOpeHb ypaBHEHHMs. HepaBeHCTBO, penieHue HepaBeHcTBa. Meron
MHTEPBAJIOB
2.4 | Pemenue uenbix u ApoOHO-PaLlMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Peuienne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI
57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3
' pa3IMYHBIX o0sacTell HAYKU U peabHON KU3HU
3 OyHKIMYU ¥ rpaduKu
31 Oynkuus, cnocodsl 3amaHus (yHkuuu. ['padux QyHkuuu. B3aumHo oOpaTHBIE
' GyHKIMH
39 OO6nacte ompenencHUs W MHOXKECTBO 3HaueHWd ¢yHkmuu. Hymum  ¢dyHkum.
' ITpomexxyTku 3HaKONOCTOSSHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU
3.3 CrenenHast pyHKIHS ¢ HATYpaJbHBIM U IIeNbIM Moka3zaTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa U rpaduk KOpHs N-0i cTerneHn
34 TpuroHomerpudeckas OKPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPHUUYECKUX (YHKITHMA
' YHCIIOBOTO apryMeHTa
4 Havana maTemMaTndyeckoro aHamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs  TociefoBaTebHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
ApudmeTnueckass © TeoMeTpHuecKas mporpeccud. beckoHedHO yObIBaromas
42 reomeTpuueckas mnporpeccuss. CyMMa OeCKOHEYHO YObIBAaIOLIEH TI'€OMETpUYECKOn
' nporpeccur. Popmyna CIOXKHBIX MNpoOLEHTOB. lcmons3oBanue mnporpeccuu it
pelIeHus peajJbHBIX 33124 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTUKa
MHoxecTBo, omnepauuu Haj MHokecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapaTta /i ONHCAaHUA PEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHNH 3aJ]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCEN
1.2 Crernenb ¢ paliMoHaJIBHBIM TTOKa3aTesneM. CBOMCTBa CTEEHU
1.3 Jlorapudwm uncna. JleciTHuHbIe U HATypaIbHbIE JTOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOGpazoBaHue BeIpAKEHHH, COAEPIKAIINX JIOTaprU(OMBI
2.2 [Ipeo6GpazoBanue BoIpaKeHH, COAEPKAIINX CTEIEHH C pAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
25 JlorapudmMuyeckrue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. Pelenne npukiagabix 3a/1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH pallMOHAILHBIX YPaBHEHUI U HEPABEHCTB
28 [IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKUX 3a/1a4y
' W 3a71a4 U3 Pa3IMYHBIX 00J1acTel HAyKU U peajJbHON )KU3HU
3 OyHKIIUY U TpaduKu
Oynkuus. Ilepuognueckne @ynkuuu. IIpoMexyTKH MOHOTOHHOCTH —(YHKLHUU.
3.1 MakcuMyMbl W MUHMMYMBI GyHKIuH. Hawbonblnee w HawMeHbIEE 3HAYCHUE
(GYHKIIMH HA TTPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpadukn




3.3

[ToxazaTenbHas u norapupmuueckas GyHKIMU, UX CBONCTBA U IpapUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIMHA JJIs PEIICHUS YPABHEHUN U JTMHCHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GpyHKIUH I UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbl€ BO3HMKAIOT TPH PEIICHWU 3aJad U3 JpYyrux y4deOHBIX MHPEIMETOB U
peasibHOM KU3HU
4 Hauana maremaTnueckoro ananmsa
41 HenpepriBHble QyHKIIMH. MeTO HHTEPBAJIOB JJIsl PEILICHUS] HEPABCHCTB
4.2 [TpousBoanas pynkuuu. [I'eomeTpudeckuii 1 Gu3nUecKuii CMbICI POU3BOTHON
43 [TpousBoaHble »IEMEHTApPHBIX (YHKIHHA. DPOpPMYyJbl HAXOXAECHUS MPOU3BOTHON
' CYMMBI, TPOU3BEJIEHUS U YaCTHOrO (pyHKUMI
[IpumeHeHue NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUUH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero U HaMMEHbIIEro 3HauyeHUs (QyHKUUU Ha
OTpE3Ke
IIpumenenne nponu3BOIHON JJIs1 HAXO0KICHHS HAWIYYIIErO PEIICHUs B MPUKIIAJHBIX
4.5 3ajayax, JJI1 ONpENEeJeHHs CKOPOCTH IIpolecca, 3aJaHHOro (opmysaod uiau
rpapukom
4.6 [TepBooOpa3znas. Tabmuia mepBoOOpasHBIX
47 WuTerpai, ero reomerpuueckuii 1 Gpusnueckuii cMbici. Beluncienue uHTerpana mo

dopmyne Hrrotona — JleliOnuna




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIposepsieMble TpeGOBaHUs K NPeAMETHBIM pe3y/1bTaTaM 0CBOCHUSI
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCcHoMa, TeopeMa, CJEICTBHE, CBOMCTBO, IPH3HAK, J[0Ka3aTeNIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOXKHOE YTBEp)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
NPOBOJIMTH JTOKA3aTeIbHbBIC PACCYKACHUS IIPU PEIICHUU 3a/1a4, OL[CHUBATh
1 JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHU; yMEHHE  OIEPUPOBAThH
HOHATHSMHU: MHOXECTBO, MOIMHOXECTBO, OINEPAllMi HaJ MHOXXECTBAMU;
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIHCAHUS PEaJbHBIX MPOIECCOB M SIBJICHUN M MPH PEIICHUH 33]a4, B TOM
YUCIIe U3 JPYTUX YUCOHBIX MPEIMETOB; YMCHHUE OMEPUPOBAThH MOHITHSIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad HA MIOCKOCTH; yMEHHE 32/1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHne omnepupoBaTh MOHSATHUSMHU: HATYPALHOE YHCIIO, IEJI0e YHCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TOKA3aTeleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, pPalHOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE MCIIOIh30BATh MTPU3HAKY JCIMMOCTH, HAUMEHB I 00N
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
pELICHUH 3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCTICHHSI; YMEHUE BBIMOJIHITH BRIYUCICHUE 3HAYCHUN U NTPeoOpa3oBaHus
BBIPQXKCHUN CO CTEMEeHSMH W JIorapupMamu, MpeoOpa3oBaHHs POOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH nporpeccus, TIrcoOMCTPHUYCCKAIL




nporpeccusi, OeCKOHEUHO yObIBaloIlas TeoMeTpHYecKas MpOrpeccus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
POU3BOJUTh apHU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, omnpeneiauTenb  MaTpHILIbI,

TCOMCTpPHUY €CKUU CMBICIT OIpCACIINTCIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HNOHATUAMU: TOXAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YPaBHEHMs, HEPABEHCTBA M CUCTEMBl C IApaMeTpPOM; NPUMEHSITh
YPaBHCHMs, HEPAaBEHCTBA, UX CHUCTEMBI IS PELICHUS MAaTEMaTHYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
HNePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJblIee M HaMMEHbIIEee 3HAYCHUS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpajl; yMEHHE HAaXOIWUTh AaCUMITOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUs (QYHKIIHH,
HaXOJUTh HAaWOOJNbIIME M HAUMEHbIIME 3HaueHHs (QYHKUUN; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX 3jagadax; HaXOJUTh IIOoIaiu U 00BEMBI (bI/Il"yp C IMIOMOIIBIO




HHTCr'pajia;, IMPUBOAWUTL IIPUMECPbBI MATEMATUYCCKOI'O MOIACIIMPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIO3ULIMS (PYHKIUH, JIMHCHHAs (QYHKIUSA, KBaJpaTUyHas O yHKIIHS,
panuoHanbHas (yHKIMSA, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMOJNHATH  IpeoOpazoBaHus  rpadukoB  QYHKIMIA,
UCIIOJIb30BaTh I'paUKH Ul U3yYEHHs MPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/Jad U3 pealbHOU
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QYHKUUN A pelleHUs] YpaBHEHMH,
HEpaBeHCTB W 33Jady C IapaMeTpaMH; HM300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
IPOIIEHTHI, O U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 337]a4d U3 O0JAcCTH yNpaBICHHS JUYHBIMU U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIe CUTyallUM Ha S3bIKE MaTEMaTHUKH; COCTAaBIIATh BBIPAKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOCHHBIE ~ MOJENM C HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATHUAMU: CpeAHee apudMeTndeckoe, MeAuaHa,
HauOOoJIbIIee U HaMEHBIIIEE 3HAa4YCHUA, pasMax, JUCICPCUsa, CTAHAAPTHOC
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpa)arolllyl0 CBOMCTBA pPeaJIbHBIX MPOLIECCOB U SBJICHUI; MPECTABISTh
uHbOpMAIMI0O C TMOMOIIbIO TaOaMIl M JuarpaMMm; HMCCIEN0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U IMHENWHOM perpeccuu

YMeHue onepupoBaTh NOHATHUAMM: CIy4YaWHBIA ONBIT M CIydalHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCIITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, GopMyy bepHyiu, komOuHaTOpHBIC (DAKTBHI ¥ (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSAMU:  CJlydaliHas BEJIWYWHA, pPACIpEACIiCHUE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BENWYWHBL, (QYHKIUU  paCIpelNeleHus ¢  IUJIOTHOCTH
PaBHOMEPHOT'0, MTOKA3aTEILHOTO U HOPMAJTBHOTO PaCIpeIeTICHIH; YMEHIE
UCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIIPEICIICHUIN ISl PEIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUH; YMEHHE MPUBOAUTH TPUMEpPHl MPOSBJICHUS 3aKOHA
OOJIBIIMX YHCET B TNPHPOIHBIX W OOLICCTBEHHBIX SBJICHUSIX;, YMCHHE
OIEPHPOBATHh IMOHITHSIMH: COUYCTAHHUE, NEPECTAHOBKA, YHCIIO COYCTAHHA,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (aKThl M PACCYKICHUS JUIS PEHICHHs 3a]a4; OllCHUBATh
BEPOSITHOCTU PEAJIbHBIX COOBITHIA; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

VYMmeHue onepupoBaTh MOHATHSAMM: TOYKa, IHpsMas, IIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJA, IUIOCKUI yroi, ABYyrpaHHbIN
yroJj, TPEXTPAHHBIM yroj, CKpeIluBaromuecs npsMble, NapauieIbHOCTh U
NEPIEHAUKYJSIPHOCTh NPSAMBIX M IUIOCKOCTEH, YroJl MEXAYy HIpsMBIMU,
YroJa MEXJIy NpsIMOW W IUIOCKOCTBIO, YIOJd MEXAY IJIOCKOCTSIMY,
paccTtostHue OT TOYKHM JO IIJIOCKOCTH, PACCTOSHHME MEXIAY MPSMBIMU,
paccTositHue MEXIy IJIOCKOCTSMHM; YMEHHME HMCIOJIb30BaTh INPU PELICHUU
3a/a4 U3ydyeHHble (PAKTbl U TEOPEMBI MJIAHUMETPHH; YMEHHUE OLICHUBATh
pasMepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIU C TOMOIIBI0 TI'E€OMETPUYECKHX IIOHATUM M BEIWYMH, pPEIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U
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YMeHue onepupoBaTh MOHATHUAMU: IUIOIIAJL (UTYpbl, 00BEM (GUTYpHI,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, Npu3Ma, NUpampaa, ¢urypa M IOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
NOBEPXHOCTH TNHPaMUJbI, TPU3MBI, KOHyca, LUIMHApA, O00BEM Kyoda,
OpSMOYTOJILHOTO Mapajulelienunena, HTUpaMUbl, MPU3MBL, HWIMHIpA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUs KOHyca MU LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicst cdepsl, LMIMHIPA, KOHYCa, YMEHHME CTPOUTb CEUCHHE
MHOT'OTPaHHUKA, U300pa)kaTb MHOTOIPAaHHUKH, (UIYyphl U TOBEPXHOCTH
BpAllCHMS, UX CEYCHMS, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
bopmMynMpoBaTh ONpeeeHNus n3ydaeMblX (GUTyp, BbIIBUTaTh TUIIOTE3BI O
CBOWMCTBAaX M IMpHU3HAKaX TeOMETpHUYEcKUX (uryp, oOOCHOBBIBATH WM
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp mo
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHUSIMU: JIBKEHHE B  IIPOCTPAHCTBE,
napauleNbHBI MEepeHOoC, CHMMETpPUsl Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKIE OTHOIICHHS TIPH
pelIeHuH 3ajad; HaXOOUTh I'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, Yrod,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 pPEaJbHOW JKM3HU; yYMEHUE BBIYHCISATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yroJy, IUIOMAAb, OO0BEM, IJIOMIAJh IMOBEPXHOCTH), HCIIOJIB3Ys
U3y4eHHble (HOPMYJBI U METOZBI, B TOM 4YHCJE: IUIOUIab IOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — TMapajulefienunena, MHUPAMUAbL, TPU3MBL, IMIIMHIPA,

KOHYCa, Il1apa; yMEHNE HaAXOJUTh OTHOILIIEHHE 00BEMOB MOAOOHBIX QUTYD

12

VYmMmenue OIICpHUPOBATH MOHATHAMHU: IPAMOYIOJIbHass CUCTEMa KOOpAWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO, PaA3JIOKCHUEC BCKTOpa II0 6a3I/Icy,
CKaJIIpPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOA

AJig pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUx y‘l€6HLIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMAIINNA METO JJIsl PEIICHMS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MATEMaTUKH B HW3yYE€HUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUYECKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKU




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHH. JlelicTBusA ¢ apupMeTHUYEeCKUMHU
' KOPHSIMH HATypaJIbHON CTETICHU
14 Crenenb ¢ 1enbiM nokazaTteneM. CTeneHs ¢ palioHaibHbIM Moka3aTeneM. CBoHCTBa
' CTEIeHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 gyucnamu. [1puGmkEHHbBIC BEIYUCICHUS, IPaBUIa OKPYTIICHHS, TPUKUAKA U OI[EHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KomrmnekcHblie unca
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHAIBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 Llenbie 1 1poOHO-paliMOHaTbHBIEC HEPABEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKrue HepaBeHCTBA
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPULIBI
3 OyHKIIUY U TpapuKu




OyHkIms, crmocodbl 3amanus ¢yHkuuu. ['paduk GyHknuu. B3zaumao oOpaTHBIC

31 ¢ynkuu. Yéraple u HeuéTHBIC QyHKIMU. [Tepuoanueckue QyHKIUN
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMmbl U MHUHUMYMBI ¢GyHkuuu. HauOonbliee W HauMeHblllee 3HauYCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 IToxazaTenbHas u norapupmuueckas GQyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTrueckas U reomerpudeckas nporpeccuu. opmMyiia ClI0KHbBIX POLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubobIIero U HauMEHbIIEro 3HaueHUs! QyHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! v BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET



